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[bookmark: _Toc169990487]Chapter 1: Introduction
1.1 [bookmark: _Toc169990488]Background
AI (Artificial Intelligence) and ML (Machine Learning) are influencing many industries because they are new and still progressing. AI captures all scenarios where machines mimic human intelligence while, on the other hand, ML develops algorithms that allow machines to learn from data (Sarirete et al., 2021). These are important in the current digital world because they are used in analyzing a lot of data, gaining insights, and performing tasks that would have otherwise been tiresome or impossible. AI and ML are key components of the modern healthcare system. It has been observed that it has impact on the patient care, administration and research (Polevikov, 2023). In the context of the UK, the utilisation of AI and ML has been identified with an intent to enhance the delivery of healthcare services in terms of diagnosis, treatment, organisational procedures, and the well-being of the patient as highlighted by Bohr & Memarzadeh, (2020). These technologies apply to the healthcare sector in the UK, such as the NHS AI Lab that applies artificial intelligence to address the most important healthcare challenges (NHS, 2020). The UK government has set its strategic goal to improve the prevention, early diagnosis and treatment of diseases with the help of data and artificial intelligence by the year 2030. The UK government has supported the development of AI for diagnostics for several years with £50 million provided for AI centres of excellence for diagnostic imaging and pathology in 2018 with further funding during the COVID- 19 pandemic (UK Parliament, 2020). 
The configuration of the healthcare sector in the UK has also shifted significantly over the years particularly in the past few years through incorporation of technological advancements in service delivery. Due to the increasing pressure on the healthcare system and the complexity of the tasks, different AI and ML applications are introduced in the system to make it better. Currently, the AI healthcare market is valued at over $11 billion and is expected to reach $188 billion by 2030 (Statista. 2022). It is highlighted that the UK has a workforce of over 50,000 AI workers, and AI added £3.7bn to the economy in 2022(Hooson, 2023). At present, the application of AI and ML encompasses several practices including the prediction of patients’ outcomes, pattern recognition in images, and developing health virtual assistants (NHS, 2020). Predictive analytics/precision medication using AI and ML to enhance treatment is a growing trend. In addition, AI and ML business models are disrupting sector competitive strategies as Roppelt, Kanbach and Kraus highlighted in 2024. These promising technologies are to provide value added benefits to healthcare organisations to gain competitive advantage, keep its clients and bring down expenses. Therefore, these trends and the current state of AI and ML integration should be taken into account to analyze the effects of the described paradigms shifts on UK healthcare business models and competitive strategies.
1.2 [bookmark: _Toc169990489]Problem Statement
AI and ML in the health sector of the NHS of the United Kingdom could increase innovation and competitiveness. There is limited information regarding the impact of these technologies on business model innovation and competitive positioning in the sector. While there is an abundance of existing literature on the implementation of AI and ML across industries and in terms of specific contexts, there is a significant dearth of literature on the innovative business models and strategies that it involves (Bohr and Memarzadeh, 2020). The technological, regulatory, and organisational factors are the challenges that UK health care organisations encounter. Such challenges must be addressed to harness the potential of AI and ML in enhancing the delivery of health care services (NHS, 2020). This paper explores the use of AI and ML in business model innovation and competitive strategies in the UK healthcare sector along with the main difficulties and prospects. The findings of this study are beneficial regarding suggesting AI and ML implementation strategies to decision-makers, clinicians, and technology implementers within the healthcare system.
[bookmark: _Toc169990490]1.3 Aims and Objectives
[bookmark: _Toc169990491]Aim
The primary aim of this research is to investigate the impact of artificial intelligence (AI) and machine learning (ML) on the evolution of business models and the formulation of competitive strategies in the digital age within UK healthcare system.
[bookmark: _Toc169990492]Objectives
1. To assess the Impact of AI and ML on Business Model Innovation in the UK healthcare industry.
1. To analyze the Role of AI and ML in Enhancing Competitive Strategies in the UK healthcare sector.
1. To identify the Challenges and Opportunities Presented by AI and ML Integration in healthcare practices in the UK.
[bookmark: _Toc169990493]1.4 Research Questions
1. How do AI and ML technologies contribute to the development of innovative business models in the UK healthcare industry, and what are the key characteristics of these models?
1. In what ways do AI and ML impact the formulation and execution of competitive strategies within the UK healthcare sector?
1. What are the primary challenges healthcare organizations in the UK encounter when integrating AI and ML into their operations, and how can these challenges be addressed to harness the full potential of these technologies?
[bookmark: _Toc169990494]1.5 Significance of the Study
A deeper analysis of the effects that AI and ML might have on business models and competitive strategies is essential for the further development of the UK’s healthcare industry. Therefore, this research has added value to the knowledge base in academia and offers useful information to healthcare organizations. The results will be valuable for policymakers seeking to establish favorable laws that will support the AI and ML development, for healthcare workers who will want to apply these technologies for enhanced patient care, and for technology companies who will need information on the industry’s requirements. Finally, this research seeks to contribute to the advancement of how AI and ML can be implemented to support innovation and competitiveness in the healthcare sector.
[bookmark: _Toc169990495]1.6 Structure of the Dissertation
	Chapter
	Title
	Overview

	Chapter 2
	Literature Review
	Comprehensive review of existing research on AI and ML in healthcare.

	Chapter 3
	Research Methodology
	Explanation of research design, data collection, and analysis methods.

	Chapter 4
	Data Analysis and Findings
	Presentation and interpretation of research findings.

	Chapter 5
	Conclusion and Recommendations
	Summary of key insights, conclusions, and actionable recommendations.


[bookmark: _Toc169990496]
Chapter 2: Literature Review
[bookmark: _Toc169990497]2.1 Introduction 
The literature review in the current chapter critically evaluates previous works and publications on AI and ML for business models and competitive strategies in UK healthcare. This chapter discusses the concepts of AI and ML, its applications and importance in modern businesses, and how they can affect business models and competitive strategies in healthcare industry. This review identifies unidentified gaps and challenges that will be explored in the current study.
[bookmark: _Toc169990498]2.2 Overview of Artificial Intelligence and Machine Learning
The field of AI is broad that focuses on the advent of smart systems that are able to learn and solve different problems related to diverse field that a human being normally do using brain intelligence. According to Kubassova et al. (2021), AI includes machine learning, natural language processing, and robotics. On the other hand, Machine Learning (ML) is a branch of AI that involves training of computer models on how to improve on their results from the data fed to them without necessarily being programmed to do so (Joshi, 2019). The early history of AI can be dated back to the mid-20th century and the efforts of such visionaries as Alan Turing and John McCarthy. AI was officially born in 1956 at the Dartmouth Conference, and it began decades of research and development. The first AI research was based on problem-solving and symbolic approach (Wood, 2024). Expert systems evolved in the 1980s, and machine learning algorithms that were learned from data occurred in the 1990s. According to Shao et al. (2022) AI and ML have been driven mostly by the emergence of big data in the 21st century, increase in computational power that has seen the development of deep learning techniques and their application across numerous sectors. In the historical development of AI, some of the key achievements include creation of neural network in 1950s, IBM’s deep blue beating Garry Kasparov in 1997 and the emergence of artificial intelligence personal assistants such as Siri and Alexa in the 2010s as noted by Lee (2022). Recent advancements can be made of the development of generative models like GPT-3 and the use of AI in self-driving cars and diagnosis of diseases (Malhotra and Singh, 2023).
[bookmark: _Toc169990499]2.3 AI and ML in Healthcare
AI and ML are revolutionalizing the healthcare industry in various ways as they seek to improve different sectors of medical practice and healthcare delivery. Such technologies as noted by Poalelungi et al. (2023) are being deployed to enhance diagnostics, enhance the provision of personal care, as well as administrative roles and furthering the quality of care. AI and ML enhance the diagnostic capabilities, image processing, and prognostic models to detect the disease at an early stage and manage it effectively. For example, it is possible for ML algorithms to detect diseases earlier from medical images than other techniques (Bajwa et al., 2021). The capability of EHR to integrate with AI algorithms assists in identifying those patients at risk of deterioration and complications (Mann et al., 2021). Also, Schork (2019) noted that one of the areas that greatly benefits from AI and ML in healthcare is personalized medicine, as it produces treatments based on the patients’ individual data to achieve better outcomes with fewer side effects.
Other important advantages include administrative rationalizations. The most common functions that are automated include answering recurrent questions, managing schedules, and administrative tasks, hence enabling the healthcare professionals to spend more time with the patient (Sun and Zhou, 2023). Similarly, Poalelungi et al. (2023) also notes that AI aids in effective hospital resource allocation and allocation of staff and equipment through demographic forecast of patient admission and surgical needs.
There are many examples of AI and ML in healthcare which have been put into practice and which have made a difference. For example, Watson for Oncology in IBM applies artificial intelligence to support oncologists with evidence-based treatment that helps to improve the decision making and patients’ treatment outcomes (Hamilton et al., 2019). Moorfields Eye Hospital in the UK has partnered with DeepMind to create an AI system that identifies signs of various diseases by analyzing eye scans, with a performance like that of ophthalmologists (WAEH, 2023).

[bookmark: _Toc169990500]2.4 AI and ML in Business Model Innovation in Healthcare 
Innovation of business model denotes to the formation of new and creative value propositions, profits streams, and structure of a firm that interrupt current markets and generate new opportunities (Wahyono, 2019). In the industry of healthcare, AI and ML can be said that they are leading business model innovation by simplifying novel forms of diagnosis, prevention and treatments. There is an example of AI and ML oriented business model innovation in the industry of healthcare is the application of predictive analytics to recognise patients of chronic illness at risk. 
By evaluating data of patient from EHR which is known as electronic health records, wearable gadgets, as well as other sources, possibility of developing circumstances like diabetes and diseases related to heart or cancer can predict through AI algorithm (Yadav et al., 2018). The healthcare industry of UK has observed numerous effective business model innovations motivated by the use of AI and ML. For instance, Babylon Health, a platform of telemedicine that utilises AI to deliver remote consultations as well as diagnosis (Jayapradha et al., 2023). The company has associated with national health services NHS to give patients in London a virtual consultation, decreasing strain on primary health services and enhancing availability of specialists. 
Additionally, an example of Zaya, which is a digital health setup utilises AI to give online treatments for common illnesses like contraception, skin related illness and several dysfunctions (Stephanie and Sharma, 2022). The application of ML and AI in business model innovation is not new to the healthcare industry of UK, it can be said as a worldwide trend with important implication for the providers of healthcare around the globe. 
[bookmark: _Toc169990501]2.5 Competitive Strategies in Healthcare
Competitive strategies denote to the methods and strategies that companies apply to acquire a competitive edge in their particular industry. A famous economist Michael Porter, presented three common competitive strategies: differentiation, focus and cost leadership. Competitive approaches are having a critical part in the healthcare industry, where firms encounter several challenges, like increasing expenses, regulatory variations, and developing patient requirements (Brett, 2018). A momentous concern about competitive approaches in health care is the possibility for profit-oriented decision-making. Since firms struggle to outstrip their rivals, they might prioritize monetary achievements over patient care and welfare (Islami et al., 2020). This must direct to problems such as unnecessary expenses, overtreatment and decreased access to care for helpless populaces.
Previously, health care providers have implemented cost leadership as well as differentiation approaches. The strategy of cost leadership was effective for providers of health acre pursuing to entice costs-sensitive payers and patients like government entities and insurance firms (Ginter et al., 2018).  Although, the old-style competitive approaches have restrictions. Strategy of cost leadership can compromise excellence and patient gratification, though differentiation approach might not be sustainable because of enhancing rivalry and technological progressions
[bookmark: _Toc169990502]2.6 Role of AI and ML in Enhancing Competitive Strategies 
	Various industries have been transformed by AI and ML which includes health care too. They have the possibility to meaningfully enhance results of patients, decrease costs, and streamline functions. All the systems of AI depend on a greater amount of information to operate efficiently (Prabhod, 2024). Though this is having concerns regarding the privacy of data and safety. Healthcare firms must assure that they gather, secure and utilise relevant data morally while conforming with rules and regulations like HIPPA. 
	The purpose of AI and ML is to assess larger amount of information and datasets to recognise trends and patterns that must inform the procedure of decision making.  For instance, AI and ML can empower modified medicine by investigating each patient information to develop personalised treatment strategies (Iqbal et al., 2023). This method might direct to enhanced patient consequences and decreased expenses. Whereas these technologies can be unbelievably beneficial, they cannot swap the proficiency of healthcare providers. These health care givers must uphold a nuanced insight of their patients’ requirements and stayed comprised in the decision-making procedure.
	The application of ML and AI in improving competitive tactics in health care is not restricted to the UK nonetheless is a worldwide trend. For instance, in the US, firms like Tempus are applying AI to personalize treatment of cancer. Likewise in China, firms like iCrabonX are applying AI to create solutions of personalised health administration (Lidströmer et al., 2021). These instances establish that the application of AI and ML in improving competitive approaches in healthcare is a world-wide singularity.
[bookmark: _Toc169990503]2.7 Frameworks and Theoretical Models 
The usage of AI and ML in the industry of healthcare is profoundly researched, with several theoretical models and frameworks being identified. One such framework is the intelligent healthcare model as well as precision medicine framework, which focuses the usage of ML and AI to enhance patient results and consequences, improve efforts of the research, and streamline management procedures (Johnson et al., 2021). In the healthcare industry of UK, ML and AI have been recognised as important elements in improving the distribution of healthcare services. Particularly, these capabilities or technologies are demonstrated to enhance judgement, organisational processes, and welfare of patients. For instance, AI algorithms have been industrialised to examine medical imageries and perceive initial indication of diseases like cancer (Nam et al., 2022).
[bookmark: _Toc169990504]2.8 Challenges of Integrating AI and ML in Healthcare
There are several difficulties when adopting AI and ML in the context of healthcare. In terms of technology the two key factors are the quality and quantity of data available. As stated by Petersson et al. (2022) AI systems depend on the availability of large datasets of high-quality data and data integration is a challenge due to data silos and data interoperability. Further, the heterogeneity of the data also emanates from the variety of formats and sources that are accessible in the case of healthcare data (Bajwa et al., 2021). 
Other risks also include compliance risks where firms have to deal with complex regulations and policies from governments and international regulatory authorities. The AI systems operating in the health sector must also meet healthcare standards like data privacy laws specified under the GDPR in the UK (Murdoch, 2021). As important as it is to ensure that such systems are compliance with the legal requirements another vital consideration is the way patients’ data is protected. Some of the ethical concerns stated here are derived from the work of Norori et al. (2021), including the prevalence of biases within AI algorithms, which in turn brings about biases in treatment. Some of the adverse potential impacts of AI systems include the reinforcement of the existing disparities in the healthcare sector. 
If an AI system is trained on datasets that reflect existing prejudices, it will also replicate these prejudices. Managing ethical AI implementation involves acknowledging key on-going and emerging challenges and taking regular account of them. For instance, when AI was first tried in radiology diagnoses at a clinic in the UK; ethical issues regarding bias in diagnosis algorithms were raised (The Mayo Clinic, 2024). Solving these issues raised entailed a significant amount of proofing and re-training of the AI models for equitable and accurate categorization. Difficulties related to organisation include the reluctance on the part of healthcare practitioners within organisations to change as well as heavy capital investment requirements to support the process. The use of AI technologies requires organisations to undergo a cultural change which can prove challenging (Giovanola, 2022).

[bookmark: _Toc169990505]2.9 Gaps in the Literature 
[bookmark: _Toc169990506] The literature shows that there are research gaps about the transformation of business models and competitive capabilities by AI and ML in the UK’s healthcare sector (Wahyono, 2019; Brett, 2018). There is a lack of research and empirical evidence on these transformations (Kubassova et al., 2021). Some of the problems, including data quality, data exchange, regulatory aspects, and ethical concerns, remain insufficiently researched (Petersson et al., 2022; Norori et al., 2021). This indicates that the research gap primarily centers on the requirement to identify how AI and ML influence the competitive strategies and business models. The existing literature lacks the in-depth analysis of AI and ML implementation impacts on business operations and strategic deicison making, requiring further investigation to recognise these key dynamics. Therefore, the research questions was formulated to bridge the identified gap for this study Moreover, there is a lack of consideration of a more detailed perspective on the UK healthcare context (Jayapradha et al., 2023). This research intends to fill these gaps by presenting a detailed analysis, supported by data and real-life examples, and best practices for the implementation of AI and ML, the benefits and risks of which are discussed in this paper.
2.10 Summary 
The literature review of the dissertation has given an exclusive viewpoint of the current scenario of AI and ML in healthcare industry in United Kingdom, emphasising on their implementation in business models and strategy of competitiveness. The significant ideas and terminologies of ML and AI have been deliberated, together with their past context, usages and importance in modern businesses. This literature review has addressed the effect of AI and ML on the construction business models as well as competitive tactics, and recognised yet unidentified gaps and threats that needs further discovery. This literature review delivers a strong basis for the next chapter, which will outline the study methodology utilised to examine the questions of the research.


[bookmark: _Toc169990507]Chapter 3: Methodology
[bookmark: _Toc169990508]3.1 Introduction 
The methodology chapter of the research based on qualitative, semi-structured interview-oriented approach, giving profound comprehension of the delicacies of AI and ML incorporation in UK healthcare industry. Further defining the data collection and analysis which includes the usage of thematic analysis. The particular interviews conducted by the specialists of UK health care industry and experts along with decision makers to collect beneficial insights on their experiences, views and tactics regarding AI and ML application. 
[bookmark: _Toc169990509]3.2 Research Philosophy 
The philosophy that has been selected for the research is called as interpretivism. Interpretivism is founded on personal opinions and individual viewpoints their comprehensive interpretation (Junjie and Yingxin, 2022). The study has selected this philosophy because it complies with the qualitative nature of this research, that intends to comprehend the difficult and personal influence of AI and ML upon business frameworks and strategic competitiveness. As for interpretivism, it allows for a profound analysis of the consequence of incorporating AI and ML into the domain of health care industry by the investigation of different opinions (McChesney and Aldridge, 2019). Interpretivism focuses the concept that actuality and truth is built by social interaction, making it well-matched for assessing perception of executives and strategists about AI and ML technology in business world. 
[bookmark: _Toc169990510]3.3 Research Approach 
Research approach is inductive for this research, as this approach is suitable can efficiently discover the effect of AI and ML on the models of business as well as competitive strategy. This inductive approach comprises upon conducting semi-structured interviews with company leaders and specialists of the industry around several sectors. These interviews have emphasized upon comprehending their encounters and past experiences with AI and ML acceptance, challenges they have faced and the strategic application for their businesses. Assessing the qualitative information collected from these interviews have uncovered patterns and understandings into how ML and AI are modifying business frameworks and competitive scenarios. 
[bookmark: _Toc169990511]3.4 Research Design 
The design of the research is qualitative and emphases on comprehending the affect of AI and ML on the business models and strategic competitiveness. It applies a qualitative approach, focusing on non-numerical collection of data to deliver a comprehensive image of ML and AI incorporation inside a firm (von Dewall, 2022). This qualitative research design is applicable since it permits for a profound comprehension of how the procedures, threats, challenges and consequences of AI and ML impacts business tactics from comprehensive and vivid opinions and individual encounters of the members. 
[bookmark: _Toc169990512][bookmark: _Hlk172122406]3.5 Data Collection 
[bookmark: _Hlk172122942]The gathering of data procedure for comprehending the effect of AI and ML in business models and strategies of competitiveness will comprise upon semi-structured interviews that has been carried out with industry experts who are having hand-on experiences with the incorporation of Artificial Intelligence and machine learning. These interviews have been directed by a set of pre-arranged questions, but have as well permitted for flexibility to discover unexpected concepts and ideas that emerged throughout the process of interviews. 
To for this study on the effects of AI and ML on business models and strategies of competitiveness, data collection will be done from week 4 to 8. In this period, the reserachers have interviewed at least five professionals from the industry who used AI and machine learning in business contexts. Interviewees have been selected based on the rank, experience and specifics to AI and ML projects in their organization. The identified stakeholders have been chosen taking into consideration that all of them work in companies where the implementation of AI and ML is already underway or being considered. This way, selecting participants from different positions, the study is inclusive and will provide an overview of the ranges of impacts related to AI and ML. These experts are expected to share their professional opinion on the possibilities of AI and ML applications in the context of competition, current issues and prospects of their use in the management of competitive business strategies.
[bookmark: _Toc169990513][bookmark: _Hlk172122442]3.6 Data Analysis 
	Data analysis of the study have intricated thematic analysis, this tactic has been used to recognise themes and designs in the qualitative data. By means of thematic analysis, the data will be summarised and an inclusive picture of the reality of corporate models and competitive approaches affected by AI and ML have been built (Terry et al., 2017).  Thematic analysis delivered a strong and comprehensive insight of the information and have assisted is recognising and categorising the data into themes from where the essence and intricacy of merging ML and AI in businesses procedures can be seized. Also, by the triangulation of data from the semi-structured interviews and the analysis of papers, a more detailed and correct insight of the views and viewpoints of the subjects must be seized. This as well expands the reliability and validity of results.  
3.7 [bookmark: _Toc169990514][bookmark: _Hlk172122483]Ethical Consideration 
Amongst the significant ethical consideration in incorporating ML and AI into the business models is termed as privacy and confidentiality. The research has highlighted the capability of applicants to opt out of information sharing and investigation, assuring their confidentiality rights are valued (Dhirani et al., 2023). This comprises the secure and well-managed handling and storage of information, and a compliance with pertinent laws of data protection. 
[bookmark: _Toc169990515][bookmark: _Hlk172122521]3.8 Summary 
The overall investigation of this chapter intended to comprehend how ML and AI are modifying business models as well as competitive strategies. The study involved research philosophy which was interpretivism and is well-suited to the research. Additionally, research approach involved inductive reasoning and research design is qualitative which is well-suited with inductive research approach further the chapter have discussed data collection and analysis along with ethical consideration to provide a comprehensive view. 


[bookmark: _Toc169990516][bookmark: _Hlk172122594]Chapter 4: Results and findings 
[bookmark: _Toc169990517]Introduction 
In this chapter of results the research will investigate into the outcomes of thematic analysis with regards to the impact of ML and AI on the business model innovation in the UK healthcare sector. The investigation of this comprehensive chapter emphases upon three main themes and with subthemes these themes include the role of AI and ML on business innovation model, it also discusses the role and contribution of these technologies in enhancing competitive methods in UK healthcare sector, lastly it will focus upon the opportunities and challenges presented by AI and ML application in the UK healthcare sector. 

[bookmark: _Toc169990518]Thematic Coding Table 
	Themes 
	Sub-themes 
	Codes 

	The Influence of AI and ML on Business Model Innovation in the UK Healthcare sector
	[bookmark: _Hlk169884032]Precautionary Care, Personalized Medicine
	Influence of AI and ML 

	The Role of AI and ML in Improving Competitive Approaches in the UK Healthcare sector
	Superior Services, cost reduction, Improved Competence
	Role of AI and ML in improving Competitive Approaches

	Challenges and Opportunities Offered by AI and ML Incorporation in UK Healthcare sector
	Ethics, Workforce Skills, Data Confidentiality 
	Challenges and Opportunities offered by AI and ML 



[bookmark: _Toc169990519]Theme 1: The Influence of AI and ML on Business Model Innovation in the UK Healthcare sector
Precautionary Care
Artificial intelligence as well as machine learning have meaningfully affected the sector of healthcare, predominantly in the dominion of preventive care. Preventive care comprises preventative procedures and initially detection approaches to uphold patient well-being and decrease healthcare expenses (Minor, 2020). AI and ML have improved these attempts by empowering more precise predictions, rationalised flow of work, and modified as well as adapted patient care.
One significant concern is the privacy and security of patient data. As AI and ML skills depend on large amounts of patient information, there is a threat of data breaches and unlawful access. AI and ML skills may also aggravate current socioeconomic inequalities in health care (Santosh and Gaur, 2022). 
ML and AI have enabled initial diagnoses and identification of illness, permitting providers of healthcare to apply precautionary measures more efficiently.  For example, algorithm machine learning can assess medical prints and images, recognise patterns, and diagnose any kind of irregularities, directing to early detection and intervention (Erickson et al., 2017). This method has directed towards a shift in business models from responsive treatment to the care which is proactive.   
A participant when asked about the impact of AI and ML in the health care industry responded that “As a healthcare industry professional, I have experienced a momentous shift in our business model towards precautionary or preventive care, because of the AI and ML.’’
In spite of the advantages of AI and ML in preventive care, there are certain challenges regarding data confidentiality and safety. Though, the usage of patient data for these objectives elevates numerous moral concerns. Patients might not be conscious that their persona information is being utilised for AI and ML implementations, and might not have specified their explicit agreement (Cohen, 2019). 
A participant responded in response to the question “Whereas I observe the possible in AI and ML for preventive care, I am worried about data confidentiality.” 
In conclusion, although AI and ML have the possibility to transform precautionary care, it is critical to highlight the ethical or moral concerns neighbouring the utilisation of patient’s personal information. Assuring informed agreement, data confidentiality, and transparency can support in constructing trust and self-assurance in AI and ML applications in health care.
Personalized Medicine
AI as well as ML have empowered the expansion of adapted medicine by investigating genetic data to regulate the most efficient strategies of treatment founded on individual patient features (Sahu et al., 2022). This method has directed to enhanced patient consequences and decreased side effects.
One of the respondents belong to health care industry responded that “AI and ML have transformed our style and method to adapted and personalised medicine. By investigating genetic data, we can generate personalised intervention strategies that will enhance outcomes of patient.”
Nevertheless, there are challenges in putting on adapted medicine due to its greater prices and controlled availability (Godman et al., 2021). Because not each patient can have enough money for genomic testing or have availability to dedicated healthcare providers expert in comprehending genetic data.
Another health care provider responded that “Adapted or modified medicine are of massive potential, nonetheless it is more expensive and its restricted availability are significant limitations to widespread application’’.
Auspicious outcomes in enhancing patient consequences by evolving personalised treatment strategies founded on genetic data examination has been shown by the integration of AI and ML in adapted medicine. However, the high expenditure and controlled availability of this method have given momentous challenges to its predominant application. 
[bookmark: _Toc169990520]Theme 2: The Role of AI and ML in Improving Competitive Approaches in the UK Healthcare sector
AI and ML in UK Healthcare: Superior Services
	It can be seen that AI and ML have momentously participated to enhancing the excellence and competence of healthcare services in the UK. By means of these technologies’ healthcare providers are enabled to give adapted and focused care by assessing extensive quantity of data, recognising patterns, and forecasting about personal needs of a patient (Haleem et al., 2022). Besides the usage AI can direct towards inadequate access to the services of healthcare, with better-off patients possibly advantaging more as compare to those who are not wealthy. 
	A respondent responded that’’ I think virtual assistants and AI-powered chatbots are transforming involvement of patient. They deliver 24/7 access to data, appointment scheduling, and reminders of medication, enhancing patient gratification and adherence to treatment strategies.”

Significant area where AI and ML have had an important influence is in the detection and treatment of illnesses. For example, AI algorithms can analyse medical descriptions, like X-rays, and MRI images, CT scans to diagnose irregularities and illnesses, which includes cancer, with a greater degree of correctness (Bi et al., 2019). 
For example, a participant responded that’’ I observe that AI and ML have meaningfully improved the accuracy and speed of illness detection, allowing medical specialists to develop modified treatment strategies for patients.
In difference it might not be capable to substitute the proficiency of human healthcare providers. Though AI algorithms can examine medical images or patient data with high accuracy, they must not be capable to reflect the wider background of a patient’s health or social circumstances (Kaur et al., 2020).
According to a responder’’ I reflect these progressions have directed to a more competitive scenario in the UK healthcare business. Providers of healthcare are progressively applying AI and ML to distinguish themselves and deliver improved value to patients’’.
Concludingly, AI and ML have meaningfully improved the exactness and rapidity of illness detection, allowing medical specialists to develop adapted treatment tactics for patients. Though, AI algorithms might not be capable to swap the proficiency of human healthcare providers entirely. 

AI and ML in UK Healthcare: Cost Reduction
AI and ML  contributed in cost reduction as well in the industry of UK healthcare  by allowing healthcare employees to bring more efficient and effective care (Mithas et al., 2020). For example, AI algorithms can examine patient data to recognise patterns and tendencies, empowering healthcare providers to enhance resource distribution and decrease left-over. 
According to a responder’’ I contemplate that AI and ML are transforming patient care by permitting adapted treatment strategies. Through examining enormous amounts of patient data, these kinds of technologies like AI and ML can distinguish risk factors of patients and forecast potential challenges of well-being.
Moreover, AI and ML reported to cut the expense of introducing healthcare facilities by powering organisational responsibilities like setting up and sceduling activities, processing claims, and management of  records and information of patients (Bughin et al., 2017). This has permitted healthcare employees to cut their organisational overhead and focus upon their funds and resources on initiating excellent care to patients.
As per the respondent ‘’ I believe that things that are more critical for active care include, predictive analytics of AI-powered. I have a faith that with the assessment of patient data, AI can identify people that are at risk of diagnosing with certain serious diseases’’. 
	AI and ML both are responsible for changing the healthcare system of UK by allowing more well-organized and effective care delivery, cutting on expenses, and personalizing treatment methods. These competences and technologies are supporting healthcare workers improve resource distribution, prediction of patient consequences, and regulate organisational tasks, eventually directing to enhanced patient care and decreased healthcare expenses (Shafqat et al., 2020).
AI and ML in UK Healthcare: Improved Competence
	It can be clearly seen that with the utilisation of the AI and ML the capability and effectivity of employees of health care shows improvements, The introduction of these technologies also permits them to make more beneficial choices and decisions and provide more personalised care to the patients (Reddy et al., 2019).  
A respondent responded that ‘’I have been noticing since long that, AI and ML are driving momentous capability and enhancements in healthcare procedures. 
Additionally, AI and ML have also enhanced the capability of healthcare workers by allowing them to be familiar and well-aware with the present-day medical researches and finest practices (Galanos, 2023). 
According to a response by a respondent ‘’ I trust that by giving actionable understandings from enormous quantities of data, AI and ML have supported our organization in making more informed choices and decisions’’. 
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Ethical Concerns
There are numerous ethical concerns in the incorporation of AI and ML in the practices of healthcare. An important challenge is assuring that these kinds of technologies have been utilised fairly and admissibly around diverse populaces (Morley et al., 2020). 
A respondent responded that ‘’ we must need to recognise the threats, though the possibility of AI and ML is undeniable, one massive challenge is the risk of partiality and bias in algorithms, which ultimately lead to inequalities in care for certain patient groups’’.
Furthermore, one thing is critical for ensuring accountability and it is assuring clarity and transparency around AI decision-making procedure (Malgieri and Pasquale, 2024). Though, defining multifaceted AI decisions can be stimulating due to their inherent complications. 
Workforce Skills Gap
	There is a need to have workers that are trained in using these technologies for the incorporation of AI and ML into the practices of healthcare industry in the UK. This challenge delivers both opportunities and risks for the instructors of healthcare industry who are responsible for training future healthcare specialists to work and operate in the presence of AI and ML effectively (Dwivedi et al., 2021). 
A participant responded that “Educating our students with the vital capabilities and competences to operate and function in the presence of AI systems will be essential and crucial for ensuring strong and efficient patient care as technology continue to progress”.
 	
Data Confidentiality Concerns
The basic usage and application of these technologies depends profoundly upon massive datasets surrounding and encompassing delicate data about patients’ state of health. Guaranteeing that data confidentiality is superlative for maintaining and gaining trust between patients and employees of healthcare (Thapa and Camtepe, 2021). Addressing concerns within the confidentiality of data requirements vital measures of cybersecurity that guard against illegal access or misuse though permitting suitable data sharing between legal parties when needed.
According to a respondent’ ‘I can observe that, AI and ML as critical for improving distribution of resources and humanising capability in the NHS. By inspecting data of patient, these particular abilities and technologies can support in identifying places where resources are in abundance and lacking and this will lead to the equal distribution’’
 Incorporating these necessities having a significant challenge for policymakers pursuing for maximising advantages while decreasing threats with regards to delicate utilisation of data (Mikalef et al., 2023). According to a responder’
 “I am sure that there is a prerequisite for more enquiry and development to the assurance of the safety and efficiency of AI and ML practises in industry of healthcare’’.
Concludingly, the above discussion has shown that, the practise of AI and ML in healthcare is having a significant chance to enhance patient care and improve resource distribution. Though, guaranteeing data confidentiality and highlighting concerns across data confidentiality is supreme.
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The basic incorporation of artificial intelligence and machine learning in the healthcare sector of UK is having an enormous pledge and commitment for transforming adapted medicine. Though progressions in AI have directed to enhanced outcomes of patient in assuring extensive implementation. Availability and limitations of cost pose massive complications and hindrances, specifically for unwarranted societies or communities and smaller providers of healthcare. Highlighting these threats needs a multi-pronged method. Capitalising in development and research is critical to generate more reasonable and accessible solutions of AI.  Moreover, nurturing cooperation amongst providers of healthcare, IT firms, and decision makers is effective to create ethical and efficient AI employment. By preferring these ingenuities, the UK can reveal the complete possibility of AI oriented adapted and modified medicine, assuring equal access to leading-edge system of healthcare for the population. 
AI and ML have meaningfully progressed adapted medicine in the healthcare sector of UK, that outcome in enhanced patient results and flow of work enhancement in care prevention. These technologies enable the investigation of extensive amount of information, making providers of healthcare to modify interventions to each and every patient’s requirement. Though, the extensive implementation of AI in the sector of healthcare is hindered by availability and accessibility along the limitations of cost, requiring concerted attempts to highlight these threats.  Out of these accessibility stays as an important concern in the incorporation of AI in the domain of healthcare, with several healthcare providers missing the required resources and substructure to apply AI-oriented solutions. Promoting cooperations amongst the institutions of healthcare, government firms and technological firms can support in filling this space., permitting for the sharing of materials and resources, knowledge as well as abilities. Cost is additional important limitation to the extensive application of AI in adapted medicine. 
To alleviate this challenge, administrations and institutions of healthcare must prefer investment for AI research and development, assuring the formation of cost-efficient, accessible AI-oriented solutions modified to the exclusive requirements of the heath care sector of UK. Promoting rivalry between companies of technology must as well motivate creativity and decrease expense, making adapted medicines of AI-oriented more available to an extensive range of patients. As the AI strategies continues to expand, it must be crucial for the providers of healthcare to capitalise in research and development intended at highlighting the demands linked with the application of AI while make the most of its advantages for patients.  Focusing clarity and responsibility in AI oriented policy making must support in constricting and building trust and assure the accountable usage of these technologies. Moreover, comprising patients in the growth as well as application of AI-oriented adapted medicine answers must nurture a feeling of possessions and authorisation, eventually directing to improved patient consequences and encounters.  There are important ethical and data privacy concerns in the incorporation of AI and ML presents in healthcare.  Assuring equality and exclusivity around varied populace is critical, as prejudiced systems of AI can aggravate present health inequalities. 
For example, AI-powered instrument of detection might be trained on datasets that shortage of representations from varied ethnic, socioeconomic and racial groups, directing to inadequate detection or intervention suggestions. Upholding clarity and transparency along with accountability in AI policy making procedures is effective. Providers of healthcare and decision makers must assure that AI systems are created to deliver clear and transparent or explainable outcomes, allowing clinicians to comprehends the cognitive behind AI-oriented detection or intervention suggestions. Lastly, companies of healthcare need to apply protection of data protocols to avert unauthorised availability, or misuse of the information of patients. This will comprise assuring compliance with rules and regulations which includes the Health Insurance Portability and Accountability Act (HIPAA) and the General Data Protection Regulation (GDPR). 
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Interview Questions
1. How long have you been working in a given industry?
2. Do you use artificial intelligence and machine learning at work?
3. How has AI and ML affected business model innovation in the UK healthcare business?
4. What contribution have AI and ML occupied in improving competitive tactics in the UK healthcare industry?
5. What opportunities and challenges have been offered by AI and ML incorporation in healthcare practices in the UK?
6. How can health care providers guarantee that AI and ML instruments are developed and utilised in a manner that conforms with data security and confidentiality regulations?
7. How can health care providers guarantee that AI and ML instruments do not continue prejudice or discrimination?
